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(57) Abstract: 

PURPOSE: A method for manufacturing a bonding pad of a semiconductor device is provided to 
improve reliability of the device using copper as a metal interconnection and to easily adopt a 
conventional wire bonding method, by preventing a copper pad from being oxidized. 

CONSTITUTION: An interlayer dielectric(120) is formed on an integrated circuit structure(HO). The 
interlayer dielectric is patterned to expose an interconnection of the integrated circuit structure and 
prepare a space where a copper pad(130) is formed. Copper is buried in the space for forming the 
copper pad to form the copper pad. A cap layer(140) made of a conductive material is formed on the 
copper pad. A passivation layer(150) is applied on the entire surface of the structure having the cap 
layer and patterned to expose the cap layer. An annealing process is performed regarding the 
resultant structure to form an inter-metal compound(140a) in an interface between the cap layer and 
the copper pad and to form a surface oxide layer(140b) on the cap layer. 
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AWflliAl Sa? 3g1§ 838 

3 7I-E4SAI inN??B2££ CH OHRM 11-104 



gq.-gsa sxisj an 



£ tt3£"B!£a &xi°J EEt fjgSfe fiKHN SMS fitt 31 HHflOfl 7EI1 AFgul- 

£ -.ffEH SflWAL 73 #2 31 BH'fi!-2| .fiWM ESS XH£5 SM'tiaff *i HSSM- 2JSIAI 
a*3f 7EJ #2 31 UH^d ATOIOOfe g^S- iltWs B*2i £3g 53 >*»e»- ttgol- 

a. g««K tft«-B*-S3 tt»S|2| 3S 75 E£ g^Zf t^l-53 flfleiej 2# 75-M "2WIAI 

7ei 3i mm it«a.£ si .»*»iEs»i, 7sn si 31 hh#££ afss£ »Ea 
swsi -ffloioi. g§ «gn.s »&Bie! amioi 7iag asoi ^soiii, mag <ysig, ^ best 

SM-21 S:SAI?IE« waoiD, 



1' 1 






e is gQi a#Aiogog cue -&sa aaa £9 ehe grera sjri'ss eai» sa 

E, 

e 2£ e wssi tKmr maiouw cae asa: s»sl be set eai» sse. 

10, 110. : SSJ: 75a 20, 120 : ftZT 135* 

30 : 7EI &2 31 HH2 40 : »?0| h SHE 

50, 150 .: Mfiaf 130 : 7£l IE 

140: : -a* 140a : 3^3 Sl^i 
140b : 53 GSW 
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B ©SS S«2| BS IE t*£ 'Saw- £Kf 2£5AJ, CJ^ #A0ftPI5; 7EI #2: 9 

i HHS£5 Ar£Sr= UK'S £x|2| BS HE £2 'ttHOt'Stt 3Q|EK 

^XloWAIIIl, ffl#D|fe(Al).S 3 Sg ^EE, 23 <^^HHI 2j*f IBS SSSJ °4 

3, ^EI5 ttf^lfS] $4® SSS 3! W 7Pi££ 3*8 Ai, &E*0 §i|2| =4 HHfi£S. gEI AF 

©boot aa : 

3 El ei-EiO 5X1 2| S3E7F 57ICHH DEM. ^ UH-£4S| 2^01 SiEIH 2l=CL 32l> 9£ 
ZMt.£ W^D»'(A'i)2| 371^ 11 0|^(Electromigration)OIU ±"EEO± 
DhOiaaiOld(stressmigratibn) ft 25W3IAI SW 7FfeS« S»AIStK 32r 901 333if El 
CH-7h&-&Ea S«MAI'&»^Dr&(Ai)« 3^HHfi£S Afg^ Ett«i 7rn£0l 3HAI, ^Eill S» 
21 dgj«« ftfiWI (MB 70 SO. 

0*01, ^ExO 5x171" 3235KIOHMI UiElM BM3-2|- fiffSI ZteSSt 0HE1 HH£2j2| zraft "SOW 
HS, UlOh* E= 391*21 H7|E SHDWAI, *2[ 'S8UI (aspect ratio)^ SJffilH 21Q. 32r 
901 £2J S*b|.7f "* LHOilAl 0H9MAI £tt 39 HH2( interconnection)! 

IB, 3 #2 31 HH^!£| 9» Sl^Cstep coverage)OI JWKIH3; ^aj£S. #S 39 HH20I 

«aaa; 3ef .901 as a a- hh^oi BFM'ass *«oiAt twDifttfos -sea *moi on? "vo. 
a4 Bin ere st 1, s^s eiTBAi' w«sek 

new, 3£* 901 swot essa aw 9 a* hhs nes h-ei afbeie 9^qih(aui mas ^ 

XHS7F fl^EI^ UK 321: 9£ 9^0Ih(AI)1 CHSIW 2"«jtH : g£Ai. 7EI (Copper : Cu)7h 3EIEI3 2i 

q. ^ t ^ei(0j)2j 3° tf?ai«(Ai)oii uishai .hisshji win a^isj monoiu ±1=^ □hoinsu 

Old ^201 ?£»H3, 321= 9£ 7EI1 ^Eill §«2| .l»fi£5 a«»£S«, H2^5r El 0171- 
= »E3 flllSl SSAI.H 21£g 7ICHEIH SJO. 

^B, ^2 Si HHdi SSIT1D1, Si ;HH^1 2l-*(dl# 101, S3 SXI)2F S7isj£5 S 
^oPI ?!tBA1, .^S ga-HH-fiSJ sl^OflAl Bil IE (bonding pad) S^l 2I^S. k§A|?|feQ, 32J- 

9oi hisa ^s'aa nri» a!"Ba- ies'oiseijii sd. 

SEH(HI^ 32f 9^ 5EI lEM..«jS S9(*edge bondingJOlU slEr ^(ultrasonic bonding) §21- 

9^ 71-eiv orsflAi Eioioi Bat ^*jach 

3Eiu, 32F 9^ saia 7ihoiai& firszHM a.«f(«t.s*a- a.wv ^Iohai, £9 d£n ch^ 

2K)I0|:2|- OrifOriWaS UK 9#0|^ SI E Oil CHt^ 9^0Ih(AI) EWIGHU -g(Au) 2fG|0|.2| S^T 
Oilfe SJW« XI SSLK 7EI fiHEOfl CH*^ 5 2KW0IU WSDrfe 2HDI0i°J 2=T0ilfe tf^tWld. 

aus.ra, 32f 9£ tEH2j a§ ^oiiAi ?ETfe ®n UIS^I ^IH^ tftUt 

dk nsh 9^ ?ei sfflvs aaa-s-Ai.?a(Cu), 9^dih(ad, 3-(au)s»'»s es»g zra 

aw "BMSES,. lESAi°j 71^1 4^o^| E|7| Ulj^OIEf. 

CBErAK ^Ell «2 39 HHfl£S AFSftlS ffES SflOHAl, 2H3IOI B9AI 1^2! 210101 BS 71 

ngtm mM=: m\o\ e^ ?ei 4raa£'3a »nv ^ h&jihoi s^ga 

E"K 

COEfAl, ^EHOU^ 3E^ 901 SKGICH «4V W ?EI SBE7I- iVEl^ 211 gtfi-ftPI WflAI, 

4fS 39 UH^a ^-¥011 ^DIh 1EM S:S5t= '7iaO|-"or§E|2S UK E 11 PH^£S 

tfa*ra"" psat 9QK 

373, E laDfl. EAI.S UI2f 901 Sl-S ?i»(i0)2|. ^Ofl QKlrd SS (daimascene) SSDfl 2l*8Ai 
*a='«"aSK2d)0l 2J4H-AI tfEIS 7EI ^2 9^ HH^!(3G)1 

3 Q§ E lb§ 7EI »a 31 UH3(30)OI ^^MSj ^¥ SSM- »#flr&(Al)V ^ 

h IE (40)1 ««tKf.." 

QA1 E Id Si§F3, 9¥0I& 1E(40) S 13^20)21 ^¥ 2 3 (HI S'SaV ^#^«A1 
SfiSKpassi-vatiari iayer)(50)l 3 M25[(50)l #4^3 5£E|Aa'aiEI 7iS01l -2|fl- 

ai iuEiat^w, sr*Di& ioe(40)i kgAi^ia. 321- 901 kva «:?di& aE(40)oii= smioi 

Bad 2J0IQK 

131011= £B*t Um 90K 39 HH^°l *aiV A^gS^EJ, EBEOOS .ST9DIVS ArS&£ 

3Eiu, avtraaa tfsoi-H iE2j =m7 r sri s^iwi 101, iooa oisb, 9 

SSOHAI EBEl 0I¥^ a*DI'-60|. 73 Bftf LBS §^3, 32f 9S »&GI ^jffi 3^ »?0I1 
MEM ItBAl ^¥^£5 ?EI UH:^OI i-*S 4 SaaOl"aOI : , 7EI HH^2J ^»1»» 

nr" act 
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b irae a&e aw.srasaAi °mz* 2£sal aioicn Eg 2901 #srEi= 

21 £ 21= =W I8E «ft «Sft *0S$>= tfl □ 3301 2iD. 

ate firsspi ai, s sswAfe. ?a»- s^- mass Ar§*fe esa 3*1 si no 

El ttVM HOIAL S3 SI'S 72»2| a^Ol! «» 19^1 4|'a3r= 970; 271 33 SIS 

^ix02J as 93 HH-^OI kftHEm a^j ^9^1 IHEiyTtlAJ ?E| 18 El S2ft 

sfe sm; a?i ?a ns.*a saoo ^ai omtfBAj ^a iei -gasfe e*i; a?i *a iesj 
a^on es£ xhss owoia a#i epo; a?i aftoi ^sag a¥ 29011 as si- 
ft Essm, a?i ass« laawAi a?i a«s ^£ai?i= epo; a?i sj-sqa 2J*hai .sag 
an ^sai 4sshai a?i aut a?i ^?a iE2j tusou g^z* atwft ^Son a?i a«si 

ESOOfe 39 tfS*e»*S«r='Ef»ft SWI.AI Ol^CHXj^ BfEa SXI'STBS. IE SHft n 

sea. 

GloL g^S E 21 §2oBA|, g US2] HIB3e tiAIOOH [EH BES" SM2|- IE «S. VBH 

cHtBAj aA«i #s«ig- asai- ira 

oiql s'V9si a* o-a^ uH^ofl ^a.i Afgsfe swm=ai, ?a as 9 
s HH22j a^oii ess jbss an *ae *, ft-ssoo "sim-ai at a- ?a- as 93 hh# "awim 
= stt-'mtmm-v&m. a«si'4as 59 .flaws ««moi, 3^*» fflt»-a»-sa aaei- 

2] 3S E£ 3<*Zr SWft-iS! £+Sr^2J Gig ^£Dfl 2|tBA|- 7a as 91 HHflOT il^S kft 

as 2«'»xises«, ^ai as 91 hhshs Afg*fe "erca 8*121 ehdich ^soue ta 

39 SKUlOfl BS.7|ffl2j. a§0| ?^oH2, BHiSSj flSia, 3, ffi£»"B*5l d^l^l 5SAI5IE* e 
&' M 2i= UL AI0IS ^ n& 7\8 Afa£S^E1 OWHOI9- % h 2101 

Oliffh, aSQl-AI a E 2S H B32|. Ufe^e ^AJOflOfl £t» 'BhEfl S«2| fiy 

E *ia EAie SgEOIQ. OIUH, B ^SOil Die OlWl' g^l SltHAL E 1HAI 10SICH S k 

i ^!S1 ¥Oie £ ^SOfl [Q-l ^7* SSOI EAIS E 20I1A1S 10030121 'gi 3 

si ^oiea. . 

E 2al ^5oi9, 2^ SIS ^538(110)21 a^M,. ia^9 7iam MgolM §9xfll 

§9^(i20)i ssea. ■dim, ia39 ai« ?iHffli= sasi/swsj- 7ia s*tb(pvd : 

physical vapor deposit icn/ CV0 : chemical vapor deposit idhJOILi ±15 § (spin-on) 7IS §1 01IS 1 
^ 212, §9xflSS flSW, SSPf, iani-, i.S-.S SEH^(spin-on-glass) §1 0!IS .ft « SiQ. E 

e> szi- §9^(120)^ e?:B aEHOAAi- #z^9^£ otuxw w^tz sm\M ^9^i a^on « 
sb= ^a HHasfsi fta- is^s Arei ^GiEs, fisja fta- aseioia sea. 

ee=, sis ?2fltiiQ)s sis i^i- use bteb ?r»£s gi^oii aQioi, gsi sis 

^a>S IE flSF^Oil 2»I:A| BBS' LHOil EI. S^l 5«& 2GI.CK Ee, S3 SIS 7 

sad io)s s?i sis ^xra a^on bz* a'gsift i^hai #zkhi as a : aas e # es 
n Giasi .H .oi*s iiH^oi ^^i 201a 3 hh^m^ szt a-a's,* sm^hai ftft-zHw 
as s^i oi-5& as gi hh^i ^hw 20m. 

GIOIAI, ft^SS! .SMa-ifitilfflffl (Photolithography) 3|gj;0|| BJSHAi *3 §9^(120)1 BEfyBSSJIN, 
?3- HBE1 §Z^1 .draeQ. OML E 2c0ilAIS B£ja sm°| as 91 HHflOI. ■«.«.■ 

g^9i EAit^£U; tfas's t>i= 9^2j ^a Jbe tta 'saoi d@i' aom. 

Ee/#2 1921(120)21 hhei^s ^as ?a ie ^a .siws 23 sis 75a (ii o)ou ^uiEi 

= '3* HHdWt 1GH , as 93 HHd)OI it** 2101 Of . 

E 2bl SSor9. Sfl (blanket deposition) WS| ^I^Oil m*M 93 VE «9 : 2tfIM 

kftH-fe'asj'-as ^a(uo) a. lEiyg #^ a9^()20)2i a^ bsoii ?a(copper)ft *\mUM 
?a^(ianft aaefo. oiffl, 3#s ^asKiarjsi- $n=, ?.a ebe ^a s^oi -dhsh 

E 2cl 9i«ra, 6|ZB9 E^ SFtJ-S) 7|?fl 90r^(CMP : chemical mechanical polishing) i£S Qflxl 
vg-Cetch back) SSI ^tSoHAI, ft.3e|-(120)2| S9DW 7a^(130-)l '.W7|.e£S-W, ?.a 

IE (i30)i saeQ. 

E ai ^iSh9, ±IHEig|(sputtering)2h #a39 3# 7IS1 AH«A|, 7SI as 93 
UH^(130)1 5Se-.&S 12^(120)21- a^ agon ESa S^m sJ:#»A| 13#(cap Iayer)(l40)l ^ 

a.ep. 

oi im, a #040)2] =m= 30-900 a 2j =)jo g?is.sasi= 201 uie^iir 201 a, ^ s#(i40)i « 

aSr^ XHS^ ^^&r^ XflGH 1SS(DU1 101, tf» gZV\ ^SS)AJ ?a. as 91 

HH.AC130) LHS Sf^lOl lOiW «ftO| £?\ MSW. Bl»(140)2| ^11 30A 0ILH2J =J)||S 3 

^ ?a as 9i nn^(i30)2j a^ou ^a& a«(i4o>2i ^jjji^h ardw/d i:?a as gg. hh^(I30)oi 

2I^S igl ^>E »D. ©aAl, SI »( 140)21 sj CHE. 30 A dia£S 201 -HrBW 2 

giq. Ee, 5oo.Airas ■««• smie 2^ smoich hsai ^issh ^a-(sq, se; 

BW. DMAI 370 aCHUn SWrE fi^z B.tt -9Eft STfitPI fltlWOIO.. 

ee, s#(i40)s, ia^os asa ss(hiai Ariafe 3.^ hhs, qui ioi, g(Au), »?di&(ad 

!2r ^ xflSl Afg^ 4 K'£OI, "fiQ-diesi^Tllfe, ia^9 2HDI0I HI! ^ISOU 2|tflA| ~ua AJS 
£101 3 ilfiaOl -filSS tfTOfeCAl)* ArSSfe 201 MQ 20JQ. 

3 rji. gs(i40)t ia^9 ssa^nEHiii si«b-ai nHa«ia, ?a iE(i30)2j a^on9 
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add40)oi sues neaatfch ofm, 5a ibe(130)2i m^a^i igi ^e sj^ 21 wxiapi- aw 

Ai, B*(140)2|" yoil 53 HE(130)2J 53SQ gTII Sg«fe '201 fiQ- Uh&^W 201 CK 

e 2bm s^aia* .«g».-s«i ymwa m cvd e^ ±3 b 7ib-)m 2i«ial fiBEiyg 

B# (140)1 SttB §2 ^3^(120)2] ^ SSM §3*01 5)g« KM 150)1 ^, 5M 

Bl^aai-D 7I.HH S\MM -MffiSKia)! lE^AI S.ft (140)1 JugAI^Q. GIUB, ii!SSK150)g 
*fc='S8S.S! : '»S& l^Oil 2|SHAj «-3S 52*071- fflaffl :«a.ajo S 21 -BWB: 20IG. 

s», a*9Ki50)2i EByyofl -2|»ai kia a#( i40)"2i h.«& 'bs ie -a'eroi i 201a 

E 2fl ±§ SE-flNfi 10i, 250- 450'c B«UI2| i§ £E)OflA| gsgfi ^tlfttOL 

BS(140)» 53 iE(130)2] 313011 »W.2«140a-)S ««»KQ, B"*(14'0)2|" 53011 53 

#I&(l40b)l ««treh 

SMtf SE B?i0ilA*S$l7| XflOi 1321 ^t»oh3, : B#( 140)1 f|.g«|£ fl£(01fi 101, 
□l-6»"?a : IE (130)2| TBS'M «W» ?a.7K»Sai'A| g'^»-Sffi»(O0» ICH, Al-Cu Sttfi)fi 

qi«7o an, 321- ^ 3«!- t^ts sssm-ai. s§(.i4o)i orea xhs7i- 5a 

5HE(130)£ SKKIfe 21 XI3AI1 20IQ. 

□an, 32f-a^-.e«7i xooi -iss'on gtBAL 2i¥£ kis g#(i4o)2j g^saoi 53 # 

5^(0111 101, &)-#* »*Bg(Ai)2S««&a$-»?OIU(AI203).)(140b)8 0|»Q. Oil, 53 

aer(i40b)s:, »<wt& ssoi g*«a= §°j, -ascno), 3<«!" sW(.i40a), 5a hbe(130)£ 01^ 

0TO=» 52 E£ 2# 5£2| g§ MBit H*ra ife B35!££ SSSTILJ 2M 

eftmor, 2wioi Bsnvair n. mxM sohkmi mm 133.3 a** aas a*ra bp. 

a#si- b wsu rosa, 53 1E2| mm want £ m 531 3*«fl£3 Aissfe &esi 
sw2i 4iaa.fi saAiB' 4 sin, aoioi bs ^sai 1^3 ewich bs soww 

* 

s^sr 1. 7ai 3* nia£'£ a»*i* msn s*i2j eaei sast^ -wh-m sighaj, 

. SS| IIS 7i3Efl2| ^^(HJ §3^1 SStlib SHI; 

^71 S^j as ?5xl|2J ^2 31 HH^OI icgaE§ «?f #2 SS'5» flBEiy^M 53 SflEl 
* S'Zhfi Qf0*fe 

2£>\ 5a njE 3Z.NHI 53 »■ W&toH 53 1E1 *a*fe 
4^1 53 1E2J ^Qil ESfi Xl-gS 01^0151 tt'SSfe B^J 

B«0I- 5512] 33011 MSStfi Eitrm, ^71 as^f lEiytBAI S5| 'BAfi k 

^71 HhgOil 2| : flA|- gag. 55ill0fl B3SM- 4>^i B*3|- 53 HIE2J ^J3(Hi. 3^3 » 

t»fi"*"«»ii, ^1 B#2J Igoife 53 «a*te SW; 

1 SStfUAl Ol^OjXJ^ EfEU S«2| B9 BESS 8> K E!. 

S5» 2. a i m sioiaj, a^i a#s, 

3o~ boo a 2j =n a 91 uiojai saas 2© lass er£« 3«si be me «a »a. 

g5» mzm sow, a^i b#s, 

&^oi&£s «a«fe 2i ^s^s «e e>£*j s«2i bs ie «a 

S5tf4. « 1 »UW q 3« S Olf± tfttOI aoiAi. ^71 ssss. 
250-450X2] SE BflMAI 4«a5 21 Sfe BJE^ St|2| fia EBE 
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